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Ergonomics is the study of human performance (positioning and movement) and workplace design, such as equipment,
ambience, and placement. The purpose of ergonomics is to maximize productivity by increasing safety, improving work
quality, reducing operator fatigue and discomfort, and decreasing the risk of work-related musculoskeletal disorders (MSDs).1–3
Dental ergonomics focuses on dental workplace design—such as lighting, chairs, and dental equipment weights, sizes, and
shapes—and also encompasses clinicians' work postures and movements.4 Clinicians must make a concerted effort to adopt work
postures that will provide optimal functioning.5,6 Body positioning, however, is also a psychomotor skill—meaning that muscular
effort and activity must be learned in relation to the task.7 For a movement behavior to become automatic, the body must learn
the skill beyond the cognitive level so that it can be performed without much thought.7
Clinicians perform skills as they have become accustomed, such as tightening muscles that should be loose while moving and
using muscles that are poorly suited for such tasks. For example, keeping the head forward and shoulders rounded is common
poor positioning in dentistry. The ideal posture is to keep the ear in line with the shoulder, which relaxes the shoulders and allows
the arms to remain close to the body—enabling the operator to attend to what the hands are doing. In the poor posture, the
trapezius muscle (in the neck and upper back) is working overtime to hold the head against gravity. The rounded shoulders make
the arms move away from the body, increasing motion at the elbow to bring the hands toward and away from the body. A
forward head and rounded shoulders force the trapezius muscle and shoulder abductor muscle to perform sustained holding,
which can lead to muscular fatigue and pain. This position also hinders the effectiveness of the anterior muscles of the chest
(pectorals), which should be moving the shoulders to bring the hands closer to the body. The ideal posture is arms at the sides,
elbows flexed, and wrists and hands positioned to move and perform tasks.

MUSCULOSKELETAL PROBLEMS

MSDs are common among those providing oral health care services.5–9 Body positions are held for extended periods during the
clinical practice of dental hygiene. For example, neck flexion—at least 30° of a head-down position—is maintained
approximately 88% of the working day, while trunk flexion—at least 30° of bending forward—is held approximately 52% of the
working day.4 These positions are maintained against gravity and demand more muscle effort. This increased effort can lead to
muscle overload, decreased blood flow, and strain on the muscle tissue.

Muscle movement helps blood flow, while static postures reduce blood flow to the tissues. Blood flow delivers oxygen and
nutrients to muscles and joints, ridding lactic acid buildup in the muscle tissue. It is the accumulation of lactic acid that can result
in muscle soreness and tissue damage.10 Prolonged static posture, without movement into the other planes of motion, also causes
muscles to become shortened, tight, and weak.
Highly repetitive movements with little or no muscle rest can also lead to fatigue, tissue damage, discomfort, and injury. Muscles
and tendons become especially stressed with repetitive motion, which is damaging partially due to the force needed to perform
the tasks—including precision control of instruments and equipment that may also vibrate. Fewer muscle units, which may also
be carrying this load, are doing the task because of the precision control. The end results are changes to the muscle tissue itself, as
well as disruption in blood flow, which causes fatigue and pain. Discomfort most often limits movement, leading to a continuous
cycle of pain and a possible loss of motor functions and skills.10,11
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Several studies4,6,9 have documented the prevalence of general MSD pain among oral health professionals. The reports of pain
range from 64% to 93% of clinicians—which is an astounding two out of every three dental hygienists. MSD is most common
among dental hygienists in the hand and wrist regions (60% to 69.5%).4,6 Shoulders, elbows, hips, knees, and ankles are also sites
of MSD pain.9 Impairments to sensation and circulation can also cause functional losses, such as the ability to correctly grasp
instruments.3
The likely cause of these physical problems centers on three factors: posture, repetitive motion, and force or pressure.2 Problems
developing from awkward or poor posture include cervical spondylosis12 and lower-back disk problems, which are often coupled
with sciatica.13 Carpal tunnel syndrome14 and trigger finger15 can develop from sustained forceful grips and repetitive wrist
motion (Table 1).16
After a demanding workday, oral health professionals may experience fatigue in their muscles that requires proper rest.
Consistent fatigue or discomfort is a sign that injury is likely or has already occurred.2 The first symptoms of MSDs are pain
along with numbness and tingling.2 These symptoms frequently begin at the start of dental hygienists' careers.4

ROLE OF PHYSICAL THERAPISTS

Applying ergonomic principles is one of the many tools used by physical therapists to help address and prevent musculoskeletal
pain. Other health care professionals who use ergonomics include exercise physiologists, occupational therapists, and specially
trained ergonomists who work with individuals and businesses on work-related injury and pain.2 Physical therapists, however, are
uniquely positioned to assist individuals in the prevention and treatment of MSDs.

FIGURE 1. After a physical therapist observes a clinician at work, he or she will
provide an individually designed program to help relieve pain while improving strength, flexibility, endurance, and patterns of
posture and movement through exercise.

Physical therapists provide a comprehensive assessment and individualized treatment plan for each patient.17 This assessment
often contains an analysis of postures and motion used in daily work activities. It can also include an assessment about and within
the workplace (Figure 1). In the dental setting, physical therapists observe the dental patient position to ensure it is at the correct
height for clinicians to keep their heads slightly flexed, which is aided by wearing loupes. Clinicians' low backs should be
straight. The lighting is also observed. Overhead lighting should be placed slightly left of the patient for best visibility. The
workstation should include the placement of dental instruments within clinician reach to prevent overstretching. Along with the
environment, physical therapists document dental professionals' length of time in posture, dexterity, coordination with the dental
instruments, and endurance for the task. Behaviors that signal muscular fatigue, stress, or pain—such as the repeated stretching of
the neck, back, or shoulders—are also noted. By analyzing postural and movement patterns, the physical therapist assesses the
quality and factors limiting the smooth execution and performance of movements. As necessary, further measures of strength,
range of motion, sensation, muscular endurance, nerve integrity, and pain may be completed. The collection of this data enables
the physical therapist to create an individualized program that may include training to preserve, enhance, or restore movement
and physical function impaired or threatened by pain, injury, or disease.
Physical therapists focus their individualized programs on therapeutic exercise, including strengthening, stretching, patient education, and functional training.17 Evidence supports exercise for strengthening and endurance in the prevention and treatment of
neck, back, and shoulder pain.18–21, While exercise is an effective method in prevention,3 it can also aggravate the problem. As
such, oral health professionals should consult a medical provider before starting any exercise program.16
Functional training integrates motor learning (relatively permanent change in behaviors due to practice) and motor control
(activation and coordination of muscular activity, such as how to move more efficiently) to help clinicians reduce pain and
improve or restore appropriate posture and motion in their daily movements.22 Physical therapists can develop an individualized
exercise program that is easily performed in the workplace and at home to prevent work-related disorders.2,3 They work to reduce
the risk of expensive surgery and the need for long-term use of prescription medications. In addition, educating clinicians on how
to prevent or manage an injury provides long-term health benefits.17 In most states, clinicians can seek out the care of a physical
therapist directly, without a referral from a physician.23

FINAL RECOMMENDATIONS
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Prevention is the best defense against MSDs. Following the principles of ergonomics (Table 2) will decrease the risk of MSDs.
Clinicians who experience MSD pain that is not relieved by rest should seek consultation from a licensed physical therapist. This
consultation should include an individually designed program to help relieve pain while improving strength, flexibility,
endurance, and patterns of posture and movement through exercise. The program will include actions that can be done at work or
home. The physical therapist should also include suggestions for workplace redesign. Adhering to the principles of ergonomics is
an ongoing practice that clinicians need to follow throughout their careers in order to keep MSDs at bay.
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